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$k$ Galois $K$ $p-$ $Z_{p}$
Galois Galois $K/k$ $Z_{p}-$ $k$ 1 $p-$
$Z_{p^{-}}$ $Z_{p^{-}}$ $n\geq 0$
$Z_{p^{-}}$ $K/k$ $k$ $p^{n}$
K/k kn p-Sylow pen
[8]
( ). $Z_{p}-$ $K/k$ $P$ $\lambda=\lambda_{p}(K/k),$ $\mu=\mu_{p}(K/k),$ $\nu=$
$\nu_{p}(K/k)$ $n\geq 0$ $e_{n}=\lambda n+\mu p^{n}+\nu$
$\lambda,$
$\mu,$ $\nu$ $K/k$ $p$ $Z_{p}-$
$\lambda_{p}(k),$ $\mu_{p}(k),$ $\nu_{p}(k)$ $Z_{p}-$ $K/k$
Groenberg [7]
Greenberg
(Greenberg). $k$ $\lambda_{p}(k)$ =\mbox{\boldmath $\mu$}p(k)=0
$\mu$









$k$ $h$ 2 $\epsilon$ $p$ $k$ $k$
$(p)=\mathfrak{p}\mathfrak{p}’(\mathfrak{p}\neq \mathfrak{p}’)$ $k$ $\alpha$ ’ $=(\alpha)$
Greenberg[7]
$\mathfrak{p}^{n_{1}}||(\alpha^{p-1}-1)$ $\mathfrak{p}^{n_{2}}||(\epsilon^{p-1}-1)$
$n_{1},$ $n_{2}$ $\alpha$ $1\leq n_{1}\leq n_{2}$
$(n_{1}, n_{2})$ $k$ $p$
Greenberg
(a) $n_{1}=1$ ( [4])
(b) $n_{1}<n_{2}$ ( $[4],[5]$ )
(c) $n_{1}=n_{2}=2$ ( [5], [6])
[2] $n_{1}=n_{2}\geq 2$ $n_{2}\geq$
2
$Z_{p}-$
$k=k_{0} \subset k_{1}\subset k_{2}\subset\cdots\subset k_{n}\subset\cdots\subset k_{\infty}=\bigcup_{n=1}^{\infty}k_{n}$
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$A_{n}$ $k_{n}$
$P$ -Sylow $D_{n}$ $P$





( [7]) $A_{0}=1$ $n_{2}\geq 2$ $n_{1},$ $n_{2}$
$r\geq 0$ $r$ $D_{r}$ $k,$. $\alpha_{r}$
$\mathfrak{p}_{f}^{\prime h\mu}=(\alpha_{r})$
. $N_{\text{ },0}$ k $k$
$\mathfrak{p}^{m_{f}}||(N_{\text{ },0}(\alpha_{f})^{p-1\circ}-1)$ in $k$
m \alpha $r+1\leq m$ $\leq r+n_{2}-j$
m $k_{\text{ }}/k$ $p$
$r=0$ $m_{0}=n_{1}$ $m_{r}$ $Z_{p}-$
$D_{n}$
1. $n\geq 0$ $A_{n}$ $=1$
$r\geq 0$ $|D$ $|=\dot{\not\simeq}$
(1) $1\leq s\leq n_{2}-1-j$ $m$ $=r+s$ $|D_{\text{ }+s}|=$
$p^{;+1}$ , ‘ $|D_{r+s-1}|=\cdots=|D$ $|=p^{;}$
(2) $m_{f}=r+n_{2}-j$ $|D_{\text{ }+n_{2}-j-1}|=\cdots=|D_{\Gamma}|=$
42
$Z_{p^{-}}$ $k_{\infty}/k$ Galois $\Gamma=Ga1(k_{\infty}/k)$ $\sigma$
$\sigma$ =\mbox{\boldmath $\sigma$} $Ga1(k_{\infty}/k_{f})=\overline{<\sigma}$$>
$A_{n^{r}}^{\Gamma}=\{a\in A_{n}|a^{\sigma_{f}}=a\}$
$D_{n}\subset A_{n}^{\Gamma}=A_{n^{0}}^{\Gamma}\subset A_{n^{1}}^{\Gamma}\subset A_{n^{2}}^{\Gamma}\subset\cdots\subset A_{n^{n}}^{\Gamma}=A_{n}$
‘ Genus Formula [13]
1. $n\geq 0$ $A_{n}$ $A_{0}=1$
$r\geq 0$ $|D$ $|=$ $0\leq t\leq n_{2}-j-1$ $t$
$A_{r+t}=A_{r+t}^{\Gamma_{r}}$
1 m ‘ Hasse Hilbert
90 1
\S 3 2 $\lambda-$
\S 2 1 2 $k$ $p$
, Greenberg
2. $K$ $p$ Leopoldt $p$
$k$ $Z_{p^{-}}$ $K_{\infty}/K$ $n\geq 0$ $A_{n}(K)$
$r\geq 0$ $|D$ $(K)|\neq 1$ $\lambda_{p}(K)=$
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$\mu_{p}(K)=0$ $A_{n}(K)$ $D_{\text{ }}(K)$ $K$ $A_{n\text{ }}$ D
An
$r\geq 0$ $|D$ $|=1$
6 1 $p$ $k^{*}=k((p)$ $(k^{*})^{+}$ $k^{*}$ $\lambda_{p}^{-}(k^{*})=\lambda_{p}(k^{*})-$
$\lambda_{p}((k^{*})^{+})$ $A_{0}^{*}$ $k^{*}$ $p$ -Sylow
1 2 2 (3)
$n\geq 0$ $A_{n}$
2. $k$ 2 $P$ $k$
(1) $n_{2}\geq 2$
(2) $A_{0}=1$
(3) $\lambda_{p}^{-}(k^{*})=1$ ( $A_{0}^{*}$ $p-$ )
(4) $r\geq 0$ $|D$ $|=1$




(2),(3) 2 $k$ $P$
$\mu_{p}(k)=0$ Ferrero Washington (3) $A_{0}^{*}$
$p-$ ‘ Ferrero-Washington $\mu_{p}(k)=0$
( [5]) 1 (3)
$D_{n_{1}-1}=\cdots=D_{1}=D_{0}=1$
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( ). k 2 p k
(1) $n_{1}\neq n_{2}$ ( $1\leq n_{1}<n_{2}$ )
(2) $A_{0}=1$
(3) $\lambda_{p}^{-}(k^{*})=1$ ( $A_{0}^{*}$ $p-$ )
$\lambda_{p}(k)=\mu_{p}(k)=0$
. [11] 2 Greenberg
( ). $k$ 2 $P$ $k$ $A_{n}^{\prime\Gamma}\neq 1$
$\lambda_{p}(k)=\mu_{p}(k)=0$
(I) n\geq 0 A’ kn
(II) $n\geq 0$ $|D_{n}|>|A_{n}^{\Gamma}|/|A_{n}^{\prime\Gamma}|$
(III) $n\geq 0$ $A_{n}^{\prime\Gamma}$
$A_{n}’,$ $A_{n}^{\prime\Gamma}$ $O_{n}$ $k_{n}$ $p-$ $O_{n}[ \frac{1}{p}]$
$p-$ $\Gamma-$









$p=3$ 2 $k$ $Z_{p}-$ $k_{1}$ $Q$ 6
Y M\"aki [9] $k_{1}$
$\alpha_{1}$
$p-1$ \S 2 $m_{1}$




$n_{1}=n_{2}=3,$ $h=2,$ $A_{0}^{*}\simeq Z/3Z,$ $\lambda_{3}^{-}(k^{*})=1$
2 $\theta=2\cos(\frac{2\pi}{9}),$ $\theta’=2\cos(\frac{4\pi}{9}),$ $\omega=\frac{1+\sqrt{8965}}{2}$
$k_{1}=Q(\sqrt{8965},\theta)$ $\{1, \theta, \theta’,\omega, \theta\omega, \theta’\omega\}$
$\alpha_{1}$
$\alpha_{1}=(-1885431,1396449, -745160, -40251,29812, -15908)$
$N_{1,0}(\alpha_{1})=-723897967519-15454088423\omega$ $N_{1,0}(\alpha_{1})^{2}$
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3- | $m_{1}=3\neq 1+n_{2}$ 2
$\lambda_{3}(Q(\varphi_{65}))=\mu_{3}(Q(\sqrt{8965}))=0$
2. $k=Q(\sqrt{9895}),$ $p=3$
$n_{1}=n_{2}=3,$ $h=10,$ $A_{0}^{*}\simeq Z/3Z,$ $\lambda_{3}^{-}(k^{*})=1$
2 $\theta$ $\theta’$ 1 $k_{1}=Q(\sqrt{9895}, \theta)$
$\{1, \theta, \theta’, \sqrt{9895}, \theta\sqrt Y95, \theta’\sqrt{9895}\}$ $\alpha_{1}$
$\alpha_{1}=(-1513770792210720,$ $-1721150440844392,$ $-1123259858067648$ ,





\S 5 $(n_{1}, n_{2})$
$k$ $k$
$p$ $(n_{1}, n_{2})$
2 $\alpha^{p-1},$ $\epsilon^{p-1}$ $p-$
$(n_{1}, n_{2})$
47




$a$ ; $Z/pZ$ $\frac{1}{p}$
.
(1) $n_{1}=n_{2}=l$ $(n_{1},n_{2})$ $\frac{p-1}{p^{2l-1}}$
(2) $n_{1}<n_{2}$ $(n_{1}, n_{2})$ $\frac{(p-1)^{2}}{p^{n_{1}+n_{2}}}$
$(n_{1}, n_{2})$
1. $p=3,$ $k=Q(\sqrt{m})$ $m<100,000$ $p=3$
22794 1
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